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Abstract. We have used MERLIN, at 1.4 and 5 GHz, to search for radio supernovae (RSNe) and supernova
remnants (SNRs) in the unobscured irregular dwarf galaxy NGC1569, and in particular in the region of its super
star clusters (SSCs) A and B. Throughout NGC1569 we find some 5 RSNe and SNRs but the SSCs and their
immediate surroundings are largely devoid of non-thermal radio sources. Even though many massive stars in the
SSCs are expected to have exploded already, when compared with M82 and its many SSCs the absence of RSNe
and SNRs in and near A and B may seem plausible on statistical arguments. The absence of RSNe and SNRs in
and near A and B may, however, also be due to a violent and turbulent outflow of stellar winds and supernova
ejected material, which does not provide a quiescent environment for the development of SNRs within and near
the SSCs.
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1. Introduction
For some 150 Myr, the Magellanic-type irregular galaxy
NGC1569 experienced a starburst of relatively low av-
erage star formation rate (∼ 0.5M⊙yr
−1), until approxi-
mately 10 Myr ago when the starburst gradually ceased.
Throughout the body of NGC1569 the starburst has pro-
duced many young stars (Greggio et al. 1998, Aloisi et
al. 2001) and a large number of star clusters (Hunter et
al. 2000), together containing a total mass of ∼ 108M⊙.
However, evidence for recent and locally very efficient
star formation in NGC1569 comes from the Super Star
Clusters (SSCs) A and B (Ables 1971, Arp & Sandage
1985, O’Connell et al. 1994) which are similar in size
and mass to those found in NGC1705 (Melnick et al.
1985), M82 (O’Connell et al. 1995, de Grijs et al. 2001),
and other amorphous, irregular, and interacting galaxies.
The SSCs are sites where in a relatively small volume of
<∼ 50 kpc
3 a large number of stars (∼ 106M⊙) have spon-
taneously formed. Many massive stars produced in the
Send offprint requests to: A. Greve
starburst, either in the body of NGC1569 or in and near
the SSCs and intermediate-size clusters, already ended in
supernova (SN) explosions which created bubbles and kpc-
sized loops, an outflow of hot X-ray emitting gas, and a
component of young synchrotron radiation (Waller 1991,
Heckman et al. 1995, Israel & de Bruyn 1988). We may
therefore expect that NGC 1569 contains a few radio su-
pernovae (RSNe) and supernova remnants (SNRs), in par-
ticular in the region of the SSCs and the intermediate-
size clusters where higher than average star formation oc-
curred only ∼ 5 – 10Myr ago (Prada et al 1994, O’Connell
et al. 1994, Origlia et al. 2001) and where some star forma-
tion may still go on, although today the galaxy contains
only a few 106M⊙ of locally concentrated molecular gas
(Greve et al. 1996, Taylor et al. 1999). We have observed
NGC1569 with MERLIN at 1.4 and 5 GHz in order to
search for RSNe and SNRs.
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1.1. NGC 1569 compared to the prototype starburst
galaxy M82
For an investigation of the region aroundA and B, a com-
parison with the SSC and SNR population and environ-
ment in the prototype starburst galaxy M82 is highly rel-
evant, in particular regarding the issue whether the RSNe
and SNRs in M82 are associated with SSCs. The star-
burst in M82 has produced a large number of SSCs of
which ∼ 200 are seen with the HST, both in the active
starburst regions “M82A” and “C” (O’Connell et al. 1995;
nomenclature from O’Connell & Mangano 1978), and in
the more ancient starburst region “B” just outside the
centre (de Grijs et al. 2001). These SSCs are ≥ 5 – 50 Myr
old so that many massive stars have already ended in a
SN explosion. Although we may expect that some of the
approximately 40, resp. 50 RSNe and SNRs in M82 de-
tected with MERLIN (Muxlow et al. 1994) and the VLA
(Huang et al. 1994) are associated with SSCs, none, or
at most one, coincides with the SSCs seen with the HST
(Golla et al. 1996). Similarly, none – or at most one – of
the ∼ 10 Hα-bright SNR candidates detected by de Grijs
et al. (2000) in M82B coincides with either bright VLA
8.4 GHz sources, or the optically bright, slightly evolved
SSCs found in large numbers in this region (cf. de Grijs et
al. 2001). A simple calculation shows that in a population
of 100 star clusters of ages similar to those estimated for
M82A and containing 105 and 106 stars, one would ex-
pect to detect between about 5 and ∼ 50 type II SNRs at
any given moment, assuming any reasonable range of ini-
tial mass functions. The question remains, therefore, why
none of the optically-detected young compact star clusters
show any evidence for the presence of SNRs.
The hypothesis brought forward by Golla et al. (1996)
for the absence of RSNe and SNRs in and near SSCs sug-
gests that the visible SSCs of M82 are located in the
foreground and outside appreciable concentrations of in-
terstellar gas so that the SN explosions were unable to
sweep up gas and form SNRs. They argue furthermore
that there are 1500 – 3000 SSCs in M82 and that the de-
tected RSNe and SNRs are hidden behind dense layers
of dust so that the associated SSCs are not seen. This
argument has apparently gained support from the recent
MERLIN observation (Wills et al. 1998) of H i absorp-
tion in the direction of many RSNe and SNRs in M82,
and from estimates by Mattila & Meikle (2001) that the
MERLIN-detected sources in M82 are hidden behind dust
of <AV> = 24 (σ≈ 9) mag extinction. Evidently, under
this condition none of the associated SSCs would be visi-
ble.
Taking M82 as example, on statistical arguments we
may expect not to find in NGC1569 a short-lived RSN
or a SNR in or near the SSCs. If indeed the ∼ 3×108M⊙
produced in the starburst of M82 (McLeod et al. 1993) is
primarily concentrated in the predicted 1500 – 3000 SSCs,
and if the 40 – 50 RSNe and SNRs observed today orig-
inated in or near SSCs, then at present at most every
1/50 th to 1/100 th SSC would be associated with a RSN
and SNR. Adopting similar conditions for the environ-
ment of the SSCs in NGC1569, the chance to observe a
RSN or SNR in or near A and B, and in and near the
intermediate-size clusters, is extremely small. This com-
parison however does not consider the possibility that
SNRs in a dense gas environment, such as in M82, may
develop differently than in a Magellanic-type galaxy with
generally a small amount of gas, such as in NGC1569.
Evidence and arguments for different conditions in the
interstellar medium in M82 have for instance been advo-
cated by Pedlar et al. (1999) and Chevalier & Fransson
(2001). Finally, we may also argue that the environment
in and near SSCs and the intermediate-size clusters may
be particularly hostile at least for the formation of SNRs.
The matter ejected in a SN explosion in or near the clus-
ters is quickly dispersed because of stellar winds, nearby
SN explosions, and the strong gravitational field of the
clusters.
Because of the smaller distance to NGC 1569 (2.2Mpc;
Israel 1988) than to M82 (3.6Mpc; cf. Freedman et al.
1994, Sakai & Madore 1999), 1.4GHz and 5GHz MERLIN
observations with a resolution of 200mas (∼ 2 pc) and
50mas (∼ 0.5 pc), respectively, are suitable for a search of
RSNe and SNRs. The RSNe and SNRs detected in M82
with MERLIN (Muxlow et al. 1994, Wills et al. 1997) and
the VLA (Huang et al. 1994) are either unresolved or have
diameters of up to ∼ 5 pc (∼ 400mas); the flux densities
measured at 1.4GHz and 5GHz are between ∼ 0.5mJy
and ∼ 20mJy. Similar sizes and flux densities are expected
for the RSNe and SNRs in NGC1569, if present at all.
2. Observations
A field of ∼ 2′×1′ centered on the main body of NGC1569
was observed for 20 hours with MERLIN (6 antennae)
on Jan 31 and Feb 1, 1999. The observing frequency was
4.994GHz (λ = 6 cm) with a bandwidth of 15MHz in both
circular polarizations. The data were taken in spectral-line
mode (32×1MHz channels). The QSOs 0552+398 (6.4 Jy)
and 0402+682 (0.18 Jy) were used as flux density and
phase calibrators.
NGC1569 was also observed with MERLIN (7 anten-
nae, including the Lovell telescope) at 1.412GHz (λ =
21 cm) for 36 hours in Apr (9, 10, 11th) and May (3rd)
1999, with a bandwidth of 15MHz in both polarizations.
The passband and relative gain of the antennae were de-
termined from observations of QSO 0552+398 (1.75 Jy);
the phases were determined from observations of QSO
0402+682 (0.15 Jy).
Images were produced with the AIPS tasks IMAGR
and deconvolved with CLEAN (Clark 1980). Table 1 sum-
marizes the details of these observations. At 1.4GHz,
the rms-noise (σn) in source-free fields is consistent with
the expected thermal noise level; for unknown reasons,
at 5GHz the rms-noise is some 40% too high as com-
pared to other observations (see Tarchi et al. 2000). At
1.4GHz and 5GHz, respectively, sources weaker than
A. Greve et al.: A search for SNRs in NGC1569 3
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Fig. 1. 1.4GHz MERLIN observation (contours in steps of 30µJy/beam; first negative and positive contour at
50µJy/beam) of the field around the super star clusters A and B and the star cluster C (= No 10) of NGC1569 (see
Taylor et al. [1999] for a detailed HST, Hα and CO image). The encircled areas around the clusters have a diameter of
∼ 50pc. The crosses show the positions of star clusters identified by Hunter et al. (2000); the open circles, diamonds,
and triangles show the positions of WR objects (S, C,& U) observed by Buckalew et al. (2000). 1′′ is equivalent to
11 pc at the distance of 2.2Mpc.
The MERLIN-detected sources M–1, 2, 3, 4, 5 (Table 2) and the tentative sources M–a, b, c, d (Table 3) are indicated.
The stars show the positions of the VLA-detected sources No 8 and No 16 (vdHGI).
Table 1. MERLIN observations of NGC1569; values for
natural weighting.
Frequency Beam Beam at rms–noise (σn)
HPBW NGC1569 a) [µJy/beam]
1.4GHz 0.21′′×0.19′′ 2.2 pc×2.0 pc ∼ 25
5GHz 0.05′′×0.05′′ 0.5 pc×0.5 pc ∼ 70
a) for a distance of 2.2Mpc.
∼ 0.07 mJy/beam (= 3σn) and ∼ 0.21 mJy/beam (=
3σn) are therefore not detected.
Since the Wardle telescope was not available for ob-
servations, the shortest baseline at 1.4GHz was 7.5 km
(Darnhall–Lovell telescopes) so that the array was not
sensitive to extended structures larger than θ1.4GHzmax =
5.8′′ (equivalent to 70 pc). At 5GHz the shortest base-
line was 8.7 km (Darnhall–Mark2 telescopes) so that, sim-
ilarly, θ5GHzmax = 1.4
′′ (equivalent to 17 pc). However, these
fields are large enough for a search for RSNe, which appear
point-like, and SNRs.
We compare the MERLIN observations with 20 cm and
6 cm VLA observations made on Sep 24, 1982 (B-array:
20 cm & 6 cm) and Nov 22, 1983 (A-array: 20 cm) by van
der Hulst et al. (2001; abbreviated vdHGI). The radio im-
ages obtained with the VLA were made with 1.18′′ reso-
lution (Gaussian beam) at both frequencies. The spectral
indices (α) given below are derived from the VLA mea-
surements.
At the distance of 2.2Mpc, 1′′ is equivalent to 11 pc
linear scale. The astrometric accuracy of the MERLIN
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Table 2. 1.4GHz MERLIN-detected sources in NGC 1569.
Source RA (2000) Dec (2000) Peak Flux Integr. Flux Peak Flux a Spectral Object c
[h m s] [◦ ′ ′′] [mJy/beam] [mJy] [mJy] Index (α) b
M–1 4 30 46.94 64 51 00.6 0.16 (0.02) (6σn) 0.57 (0.20) 1.353±0.039 – 0.02±0.05 Waller No 2
M–2 4 30 46.51 64 50 53.4 0.12 (0.02) (5σn) 0.45 (0.25) 0.848±0.015 – 0.56±0.05 non–thermal
M–3 4 30 47.02 64 51 06.7 0.10 (0.02) (4σn) 0.10 (0.04) 1.107±0.071 – 0.58±0.10 non–thermal
M–4 4 30 49.20 64 51 04.3 0.11 (0.02) (4σn) 0.11 (0.04) 0.411±0.028 0.04±0.11 Waller No 5
M–5 4 30 49.50 64 50 59.3 0.09 (0.02) (4σn) 0.09 (0.04) 0.232±0.016 – 0.02±0.13 thermal
M–6 4 30 54.13 64 50 43.5 0.19 (0.02) (8σn) 1.54 (03.0) 1.888±0.027 – 0.56±0.03 non–thermal
a) VLA observation (van der Hulst et al. 2001), b) S ∝ να, 1.4 – 5 GHz, c) H ii region number from Waller (1991);
thermal source.
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Fig. 2. 1.4GHz MERLIN source M–1 (Table 2). The con-
tour interval is 20µJy/beam with the first negative and
positive contour at 50µJy/beam (= 2 σn). The synthesized
beam is shown in the lower right corner. The crosses indi-
cate the center position of the star clusters No 6, at ∼ 3 pc
to the West, and No 7, at ∼ 12 pc to the South (Table 4).
The tentative sources M–b, c, d (Table 3) are indicated.
observation is ∆α = ∆δ ≈ 0.01′′, of the VLA observation
∆α = ∆δ ≈ 0.05 to 0.1′′.
We denote the MERLIN-detected sources by M, the
VLA-detected soures (vdHGI) by VLA.
3. The detected sources
Throughout NGC1569 we find at 1.4GHz six sources,
M–1 to M–6 listed in Table 2, including their spectral in-
dices α (S ∝ να, 1.4 – 5 GHz). The sources are unresolved,
except for the source M–6. Because of the (unexplained)
high noise of the observations we do not detect any source
above the 3σ detection threshold at 5GHz. The MERLIN
sources detected at 1.4 GHz are also present in the VLA
observations of vdHGI.
Table 3 gives the positions where point-like emission
of ∼ 0.1mJy/beam peak intensity (≈ 4 σn) is observed
with MERLIN at 1.4GHz. Without further observations
we are unable to determine whether or not this emission
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Fig. 3. 1.4GHz MERLIN source M–2 (Table 2). The con-
tour interval is 20µJy/beam with the first negative and
positive contour at 50µJy/beam (= 2 σn). The synthesized
beam is shown in the lower right corner. The cross indi-
cates the center position of the star cluster No 5, ∼ 15 pc
to the North-East (Table 4).
is real, and associated with an otherwise identified source.
However, at positions M–b, c, d the VLA (vdHGI) detects
extended emission at a level of 0.7 mJy/beam extending
2′′ to the west (possibly containing M–b) and 2′′ to the
east (possibly containing M–c, d).
The MERLIN-detected sources are shown in Fig. 1; de-
tailed images are shown in Fig. 2 to Fig. 7. The stellar clus-
ters located in the surroundings of the sources are listed in
Table 4 below. In Fig. 2 to Fig. 7 the clusters are identified
by the number in the list of Hunter et al. (2000).
We will now discuss the sources relevant to our un-
derstanding of the conditions in the galaxy’s interstellar
medium in more detail.
3.1. Sources in the environment of SSC A and B
VLA–8 (Fig. 1): this non-thermal radio source with α =
−0.24 ± 0.10 is found at ∼ 30 pc to the South-West of
SSC–A at RA 04h 30m 48.0s, Dec 64◦ 50′ 56.3′′ (J2000).
A. Greve et al.: A search for SNRs in NGC1569 5
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Fig. 4. 1.4GHz MERLIN source M–3 (Table 2). The con-
tour interval is 20µJy/beam with the first negative and
positive contour at 50µJy/beam (= 2 σn). The synthesized
beam is shown in the lower right corner. The cross indi-
cates the center position of the star cluster No 8, ∼ 2 pc
to the South-East (Table 4).
D
EC
LI
NA
TI
O
N 
(J2
00
0)
RIGHT ASCENSION (J2000)
04 30 49.40 49.35 49.30 49.25 49.20 49.15 49.10 49.05
64 51 05.0
04.5
04.0
03.5
03.0
Fig. 5. 1.4GHz MERLIN source M–4 (Table 2). The con-
tour interval is 20µJy/beam with the first negative and
positive contour at 50µJy/beam (= 2 σn). The synthesized
beam is shown in the lower right corner.
Table 3. Tentative 1.4GHz detections with MERLIN.
Source RA(2000) Dec (2000) Figure
[h m s] [◦ ′ ′′]
M–a 4 30 46.64 64 51 4.7 1
M–b 4 30 46.68 64 51 0.1 1,2
M–c 4 30 47.08 64 51 0.9 1,2
M–d 4 30 47.11 64 51 0.7 1,2
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Fig. 6. 1.4GHz MERLIN source M–5 (Table 2). The con-
tour interval is 20µJy/beam with the first negative and
positive contour at 50µJy/beam (= 2 σn). The synthesized
beam is shown in the lower right corner.
The peak flux densities are S(1.4GHz) = 0.479 ± 0.032
mJy, and S(5GHz) = 0.357 ± 0.022 mJy. The source is
probably extended (∼ 20 pc) and of low surface bright-
ness since it is not seen with MERLIN; it may be a SNR
based on its spectral appearance and extent (ruling out
Hii regions and RSNe, respectively). The stellar cluster
No 18 is located at ∼ 10 pc to the North of the source
(Table 4). In a region of 2′′×2′′ (22 pc×22 pc) centered
on SSC–A, Heckman et al. (1995) find Hα emission of
1 400 – 2 300km s−1 zero-full-width velocity which may be
evidence of a Balmer-dominated SNR. In view of the po-
sitional uncertainties, it is unclear whether both observa-
tions refer to the same object.
3.2. Sources near cluster C and the CO cloud
VLA–16 (Fig. 1): this source is found ∼ 25 pc to the
North of cluster C (No. 10 of Hunter et al. 2000; Table 4).
The source is located at RA 4h 30m 47.2s, Dec 64◦ 51′ 04.5′′
(J2000). It has flux densities of S(1.4GHz) = 0.681 ±
0.046 mJy, and S(5GHz) = 0.494 ± 0.049 mJy, and a
non-thermal spectral index of α = −0.27 ± 0.14. This
source, not seen with MERLIN, could also be an extended
(∼ 15 pc) low surface brightness SNR.
M–1 (Fig. 2): when compared with the HST, Hα, CO
and star cluster images shown by Taylor et al. (1999) and
Hunter et al. (2000), this source lies within, respectively,
3 pc and 12 pc distance from the clusters No 6 and No 7
(Hunter et al. 2000; Table 4). This source is located at the
North-Eastern edge of a large molecular cloud complex
(No 3, 2, 1 in Taylor et al. 1999) and coincides with the
H ii region No 2 of Waller (1991). The source is observed
with the VLA (VLA–19) and has a thermal spectral index.
M–1 may be double and a second source (cf. Fig. 2) may
exist just to the North of the central stellar cluster No 6
6 A. Greve et al.: A search for SNRs in NGC1569
of Hunter et al. (2000). In this area of the extended H ii
region No 2 (Waller 1991) lie also the tentative sources
M–b, c, d (Table 3).
M–2 (Fig. 3): this source is located at the South-Eastern
side just outside the large molecular cloud complex (3, 2, 1)
of Taylor et al. (1999). The source lies at a distance of
∼ 15 pc from the cluster No 5 (Hunter et al. 2000; Table
4). The source was detected with the VLA (VLA–10) and
has a non-thermal spectral index. It is most likely a RSN
or a small SNR.
VLA–11: this non-thermal source with α = −0.74±0.09
is located some ∼ 100pc South of C and at the South-
Western side just outside the molecular cloud complex
(3, 2, 1) of Taylor et al. (1999) at RA 4h 30m 45.79s, Dec
64◦ 50′ 58.3′′ (J2000), and with flux densities S(1.4GHz)
= 0.541± 0.019 mJy, S(5GHz) = 0.223± 0.018 mJy. This
source is not detected with MERLIN.
3.3. Other sources
M–3 (Fig. 4): this source is located ∼ 2 pc to the West of
cluster No 8 of Hunter et al. (2000; Table 4). The source is
also detected by the VLA (VLA–15). It has a non-thermal
spectral index and is most likely a RSN or small SNR.
M–4, 5 (Fig. 5, 6): the source M–4 (VLA–7) is a ther-
mal source close to the H ii region No 5 (Waller 1991); the
source M–5 (VLA–6) is a non–thermal source with some
thermal emission.
M–6 (Fig. 7): this source lies in the area of the H ii regions
6, 7 and 9 identified by Waller (1991), but does not coin-
cide with any of these objects nor with the H ii complex
observed by Seaquist et al. (1976). The MERLIN 1.4 GHz
observation shows an extended source of ∼ 17 pc diameter.
The source is detected with the VLA (VLA–1) and has a
non-thermal spectrum (α = −0.55± 0.02). In this area a
SNR is detected based on [FeII] line emission (Labrie &
Pritchet 1998), however, the astrometric precision of this
observation is not sufficient to confidently establish full
correspondence.
Approximately 500 pc to the East of A and B, the
VLA observations reveal 3 to 4 non-thermal sources
(VLA–2, 3, 4, 5; S(1.4GHz) <∼ 0.4 mJy) in the H ii region
complex at RA ≈ 4h 30m 52s, Dec 64◦ 50′ 45′′ (J2000) (see
Seaquist et al. 1976) which are not seen by MERLIN. If
extended, these sources are certainly below the detection
limit of MERLIN.
4. Discussion
Throughout NGC1569 we find 4 to 5 RSNe and/or SNRs,
located within an area of ∼ 300 pc diameter around the
clusters A, B, C where active star formation occurred
until recently, and might still be going on. We discuss sep-
arately the region near clusterC and the associated molec-
ular cloud, and the SSCs A, B and the intermediate-size
clusters and their surroundings.
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4.1. Non-thermal sources near star cluster C and the
associated CO cloud
The cluster C=No 10 is associated with a bright H ii re-
gion (No 2, Waller 1991) located at the edge of a CO
cloud complex of ∼ 180pc extension and 1.4×106M⊙ to-
tal mass (Taylor et al. 1999, their Figs. 8& 9). The sources
M–1,2 (b, c, d), VLA–10 and VLA–11; the H ii regions
1, 2, 3 (Waller 1991); and the CO clouds 1, 2, 3 (Taylor et
al. 1999) form a structure which resembles the 30 Doradus
(R 136) and N160&N159 region of the LMC (Cohen et al.
1988, Johansson et al 1998, Bolatto et al. 2000), although
less massive. Similar to the LMC, the dominant CO clouds
1, 2, 3 (Taylor et al. 1999) are located at the Western end
of NGC1569’s stellar bar (Waller & Dracobly 1993) and
extend from there in perpendicular direction to the major
axis of the bar. Star formation has started at the Northern
edge of the CO cloud, producing the cluster No 10 (Hunter
et al. 2000) and intermediate-size clusters. The structure
around cluster C is difficult to assess; there are several
tentative sources M–1, b, c d, but for VLA observations the
region contains too much extended emission and confusion
to allow a clear distinction and identification of sources.
The source M–1 is clearly a thermal source.
Star formation is probably still progressing towards
the South into the CO cloud. There are two non-thermal
sources, M–2 and VLA–11, at the edge and ∼ 20 – 30 pc
outside the CO cloud complex 1, 2, 3 (Taylor et al. 1999),
respectively. If we interpret these sources as SNRs, or
RSNe, we may conclude that at these positions half-way
along and at the edge of the CO cloud, some star for-
mation has taken place, or is currently taking place, al-
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though not (yet) very efficiently. This holds in particu-
lar for the source M–2 since its surrounding contains the
young, intermediate-size star cluster No 5 of Hunter et al.
(2000).
There are two non-thermal sources to the North of
cluster No 10. The source VLA–16, at ∼ 25 pc North, is
probably a SNR, and possibly associated with the region
of star cluster No 10 (C) or its immediate surrounding
(Table 4). The same holds for the source M–3 which is
associated with the cluster No 8 of Hunter et al. (2000;
Table 4). In this area lies also the tentative source M–a.
4.2. The environment of the SSCs A and B
The SSC–A consists of two components (O’Connell et al.
1995, de Marchi et al. 1997, Hunter et al. 2000; see Table
4) and shows evidence of WR stars (Gonzalez–Delgado
et al. 1997, Buckalew et al. 2000). Under the assump-
tion of being a single object, Ho & Filippenko (1996)
derived a lower limit of the (dynamical) mass M(A) =
(3.3± 0.5)×105M⊙, based on the measured stellar ve-
locity dispersion σ∗ = (15.7± 1.5) km s
−1 and the half-
light radius of the cluster r(A) = 1.9± 0.2 pc (0.18′′).
Using the fact that A is double, de Marchi et al. (1997)
and Sternberg (1998) obtain, for A1, a mass between
2.8×105M⊙ and 1.1×10
6M⊙. The SSC(s)–A is located
in a cavity, visible in 21 cm-H i and X-ray emission as a
∼ 200 pc diameter hole (Israel & van Driel 1990, Heckman
et al. 1995), The cavity is assumed to be blown out by
SN explosions and stellar winds. The SSC–B is located in
some diffuse interstellar material.
In Fig. 1, the circles around the clusters delineate ar-
eas of ∼ 50pc diameter. They represent, approximately,
the distance a star escaping from a cluster with the veloc-
ity dispersion σ∗ ≈ 20km s
−1 (Ho & Filippenko 1996) can
traverse within ∼ 1 – 2Myr. The encircled fields delineate
approximately the areas onto which a search for RSNe and
SNRs, possibly associated with the SSCs, should concen-
trate. The areas should not be significantly larger since
the SSCs (A) contain a large number of low mass stars
and thus are likely to be gravitationally bound (Ho &
Filippenko 1996, Sternberg 1998, Smith & Gallagher 2001)
so that the probability that massive stars escape to larger
distances is small, although the systems may not yet be
fully relaxed.
The observations do not reveal a RSN or SNR in the
immediate surrounding of the SSCA andB, except for the
source VLA–8 assumed to be a SNR of ∼ 20 pc diameter.
Besides the statistical argument brought forward to
explain the absence of short-lived RSNe and RSNs in and
near the SSCs, we believe that there exists also a valid
kinematical argument for their absence. When extrapo-
lating to SSCs Canto et al.’s (2000) calculation of the ac-
tion of stellar winds of many massive stars in a cluster,
combined with the action of several SN explosions, and
when considering the influence of the cluster gravitational
field on the propagation of the SN blast in a similar way as
done for proto globular clusters (Shustov & Wiebe 2000),
a violent and turbulent outflow of hot material is expected
to occur which leaves little room for a quiescent develop-
ment of SNRs. Using the radius r(A) and mass M(A) of
the SSC–A mentioned above, the stellar mass concentra-
tion ρ and the average distance <δ> between the cluster
stars is
ρ ≈
M(A)
[4/3pir(A)3]
≈
3× 105M⊙
30pc3
≈ 1× 104M⊙pc
−3, (1)
and
〈δ〉 ∝ (1/ρ)1/3 ∝ 0.05− 0.1pc, (2)
if we assume that the average mass of the cluster stars is
∼ 1 – 3M⊙ (Sternberg 1998). Stellar winds and material
ejected in SN explosions extend to similar distances which
makes a strong interaction of cluster-internal gas plausi-
ble. An example of this process is SN 1993J in M81 which
has a shell diameter of∼ 0.1 pc some 1300days after explo-
sion and which expands with a velocity1 of∼ 15 000km s−1
(Marcaide et al. 1997). The individual stellar winds and
SN ejected hot material blow out of the SSC as a common
wind, which diffuses through the interstellar medium. In
the immediate surroundings of the SSCs the outflowing
stellar winds and SN ejected material shock with the inter-
stellar medium, forming shells and holes. The shock wave
around SSC–A has probably created the H i hole and the
shell seen in the observations of Israel & van Driel (1990)
and Greve et al. (1996). In this picture it is not surprising
that the non-thermal source (VLA–8), which may be an
extended SNR, is located ∼ 30pc outside the cluster core
where the interstellar matter is in less turbulent motion.
This picture of the diffusion of SN ejected gas agrees with
the fact that locally metal-enriched gas has not been found
(Kobulnicky & Skillman 1997).
We do not find RSNe or SNRs in or near the many
other star clusters (Hunter et al. 2000) and WR sources
(Buckalew et al. 2000), respectively.
4.3. A final remark
The phenomenon of SSCs and SNRs is much more spec-
tacular in the starburst galaxy M82 than in the irregular
galaxy NGC1569; however, the heavy obscuration of M82
prevents us from obtaining a complete view of the rela-
tion between SSCs and SNRs. The post-starburst galaxy
NGC1569 with locally recent star formation similar to
that found in M82, allows on the other hand an unob-
scured view of many young stars in the body of the galaxy,
of the large number of intermediate-size star clusters, and
- as an exception to other unobscured closeby irregular
galaxies - of two SSCs A and B. The VLA detects the
non-thermal sources VLA–8 and VLA–16 at ∼ 25 pc dis-
tance from the SSC A and cluster C, respectively. We
1 in a dense (molecular cloud) gas, like in M82, the expan-
sion velocity can be significantly smaller (Chevalier & Fransson
(2001).
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Table 4. Positions of star clusters referred to in this study (Hunter et al. 2000; A1, A2: de Marchi et al. 1997).
Cluster RA (2000) Dec (2000) M
a)
V
Radius a) Non-thermal Distance of RSN, SNR
[h m s] [◦ ′ ′′] [mag] [′′ ↔ pc] Source to Cluster [pc]
SSC–A 4 30 48.19 64 50 58.6 – 14.1 1.14 – 12 [VLA-8: SNR ∼ 30]
SSC–A1 b) – 13.6 ∼ 0.15 – 1.6
SSC–A2 b) – 12.3 ∼ 0.17 – 1.8
SSC–B 4 30 48.99 64 50 52.7 – 13.1 1.34 – 14
C/No 10 4 30 47.26 64 51 02.3 – 11.9 0.71 – 7.6 VLA-16: SNR ∼ 25
No5 4 30 46.67 64 50 54.4 – 8.6 0.46 – 4.9 M–2: RSN c) 15
No6 4 30 46.89 64 51 00.6 – 9.7 0.34 – 3.6 M–1: therm. source
No7 4 30 46.96 64 50 59.4 – 9.2 0.34 – 3.6 M–1: therm. source
No8 4 30 47.04 64 51 06.6 – 8.6 0.23 – 2.4 M–3: RSN c) 2
No18 4 30 48.07 64 50 57.3 – 7.8 0.18 – 1.9 VLA-8: SNR 10
No45 4 30 54.53 64 50 43.2 – 6.9 0.50 – 6.0 M–6: SNR 35
a) for a distance of 2.2Mpc.
b) components of SSC–A, separated by 0.18′′ [2.2 pc]; A1 is located to the ∼South-East of A2, Hunter et al. (2000).
c) or a small SNR.
did not detect these sources with MERLIN. We interpret
these sources as low surface brightness SNRs. Because of
their distance of ∼ 25 pc from the clusters we hesitate to
attribute their origin to stars originally belonging to these
clusters. The regions closer to the SSCs and closer to the
intermediate-size clusters are devoid of RSNe and SNRs.
Although a comparison between M82 and NGC1569 on
statistical arguments seems to provide a plausible expla-
nation for the absence of SNRs near and in the clusters,
some caution in the use of this argument is appropriate
in view of the locally large number of stars (105 to 106)
very recently formed in the SSCs and the intermediate-
size clusters. The absence of SNRs in and very close to the
clusters, in both M82 and NGC1569, may – at least par-
tially – be due to the hostile environment. Unfortunately,
within ∼ 5Mpc distance there are no other unobscured
galaxies containing many SSCs, allowing a similar inves-
tigation with MERLIN.
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